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Analyzing Thermal and Non-thermal X-ray Emission from 
Supernova Remnant RCW 86 
Abstract 
We present an analysis of two pointed observations made of the Galactic supernova remnant RCW 86 with the Chandra X-ray Observatory. These two observations targeted the bright SW and NE rims 
and the total exposure time of the two observations was 164 kilo seconds. RCW 86 is significant in that it is believed to be associated with a historical supernova observed in 185 A.D. There is still 
debate about the type of stellar progenitor that produced this SNR, whether the progenitor was a massive star or a white dwarf star in a binary system. To investigate the nature of the stellar progenitor 
of RCW 86 we are performing spatially-resolved spectroscopy of the  x-ray emission from this remnant at different portions along the rims with the intent of measuring iron abundances relative to 
oxygen. We are also analyzing the non-thermal x-ray emission detected from RCW 86 that appears to be synchrotron radiation. 
 
Introduction 
Supernova remnants are the result of spectacular explosions 
of white dwarf and stars far bigger than our sun that occur 
very often in our galaxy and the universe itself. These 
explosions disperse gases that contain elements that made up 
those stars. Some produce neutron stars while others, 
produce pulsars. These supernova remnants can be observed 




Date Observation ID Observation Time 
(ks) 
01/02/01 1993 2600 
01/01/02 1993 93600 
15/05/04 4611 10020 
03/02/13 14890, 15608, 
15609 
104220 
Chandra Observations of RCW 86  
SNR RCW 86 
Supernova remnants are one of the greatest 
discoveries in the history of astronomy.  
We consider here one of the oldest known 
historical Galactic remnants, RCW 86. 
This source is associated with a supernova 
observed in 185 A.D by a Chinese 
astronomer that noticed a new star that  
appeared and remained in the sky for 
months. The distance of this remnant is 
roughly 8,000 light years away from our 
planet and is nearly 2,000 years old. RCW 
86 resides in the southern constellation of 
Circinus. 
Data Analysis 
•  Data analysis of RCW 86 was done with CIAO 4.8. Light curve 
analysis was done on observation ID 1993 of RCW 86 to create 
event files suitable for analysis. 
•  A three color (RGB) image was produced depicting detected X-
ray emission in the low, medium and high energy ranges as red, 
green and blue, respectively.  
•  Created regions for spectral extraction as well as corresponding 
background spectral regions.  
•  Observations were combined to create exposure-corrected 
images for the whole SNR. 
•  Contours depicting radio emission (corresponding to 
synchrotron emission) were placed on the merged X-ray image 




•  Continuing spectral analysis by extracting spectra 
from regions across the whole SNR.  
•  Attempt to characterize the SNR progenitor based on 
measured elemental abundances.  
•  Characterizing distribution of different emission 
processes (thermal and nonthermal) across the whole 
SNR. 
Image of X-ray and infrared emission from RCW 
86. (Image Credit: Chandra X-ray Observatory.  This is the combined Chandra X-ray image of the SNR (northeastern and southwestern rims) with radio 
contours overlaid. Radio contours trace synchrotron 
emission from supernova remnants, so inspection of 
this image reveals regions where X-ray emission and 
radio emission coincide and thus possibly indicate 
synchrotron emission at X-ray energies from this 
SNR. Synchrotron emission at X-ray energies is 
produced only by very energetic particles that have 
been accelerated to nearly the speed of light.  
Data Results 
•  The parameters of these fits are 
different. 
•  For the southwest part of  the 
remnant the majority parameters 
have a reduced chi-squared of 
less than 1.2  
•  The parameters for the 
northeastern part of the SNR 
vary widely compared to 
southwestern portion of SNR. 
•  For the radio and x-ray contours 
the southwest  region of RCW 
86 seem to correlate much more 
than the northeastern portion of 
the SNR. 
 
References 
http://cxc.harvard.edu/ciao/
threads/ 
http://chandra.harvard.edu/photo/
2011/rcw86/ 
 
